By J. GORDON SHARP, M.D.
THE present essay deals with ergot and some of its active principles from the clinical and therapeutic sides, and an attempt has been made to apply as far as possible the exactness of laboratory methods to work carried on at the beside.
INTRODUCTORY NOTE ON THE CHEMISTRY AND PHYSIOLOG'Y OF ERGOT.
The chemistry and physiology of ergot has hitherto been surrounded by so much confusion that one may be pardoned for shortly passing in review the important work that has been recently carried out in the two domains just mentioned. Up to the year 1875 no exact analysis of ergot had been made, and all that each successive worker had done had been to isolate an impure substance and to give it a different name from that of his predecessor; but in this year Tanret isolated a pure crystalline alkaloid to which he gave the name ergotinine. In addition he found an amorphous alkaloid which unfortunately he was unable either to obtain pure or to form crystalline salts therefrom. This amorphous alkaloid was named amorphous ergotinine: it was found to be toxic. Little progress was made till Barger and Carr took up the work, and in 1906 they were able to confirm Tanret's research as to the presence of a crystalline ergotinine and they retained the name given to the alkaloid by Tanret; but further, they were able to isolate Tanret's amorphous ergotinine in a state of purity and to form crystalline salts. Both alkaloids were examined by Dale from the physiological side, and he showed that the crystalline ergotinine was, when pure, almost inert, whilst the amorphous ergotinine was found to be highly toxic, and from this circumstance it was named ergotoxine.
Soon after this Kraft in working on ergot also obtained Tanret's amorphous ergotinine in the pure state and gave it the naIne hydroergotinine. From the chemical standpoint this is a better name than ergotoxine, for as both Barger and Carr and Kraft have shown, this amorphous ergotinine is the hydrate of the crystalline ergotinine, and to put it conversely, the crystalline ergotinine is the anhydride of the amorphous ergotinine. Further, the one can be readily changed into the other by abstracting or adding a molecule of water, as the case may be. The formula suggested for ergotinine is C35H3905N5, so that the formula for ergotoxine (using Barger and Carr's name), or employing Kraft's name of hydro-ergotinine, would be one H20 more, that is, C3,5H4106N5.
Dale was able to show that ergotoxine produced in toxic doses most of the physiological effects of crude ergot, namely, ataxia, dyspncea, salivation, gangrene, gastro-intestinal irritation, besides the special action on the sympathetic nervous system. Also contraction of the arteries (and raising of the arterial pressure) and contraction of the uterus in small doses; and in large doses a paralysis of the sympathetic, and, of course, relaxation instead of contraction of both arteries and uterus. It did not, however, produce convulsions.
On analysis of galenical preparations of ergot, Barger and Carr found ergotoxine present in amount far too small to account for their action,
and Dale came to the conclusion that probably the galenicals owed their activity to other agents. Buchheim had, in 1874, suggested that ergot acted in virtue of the putrid bodies present in it. An analysis of the galenicals showed that they contained a series of amines, and one in particular, tyrarmine, or ergotamine, was found to raise the bloodpressure and to contract the uterus in certain animals. It can be prepared synthetically and is known as p-hydroxyphenylethylamine.
It is tyrosine less one CO2 and it is related to adrenalin. Isoamnylamine and other amines are present in sparing amounts. More recently there has been isolated from ergot ergotidine, or 13-iminazolethylamine, which contracts the uterus of the guinea-pig with solutions of 1 in 250mlillionth part, but the most notable property is that it lowers the blood-pressure in small doses, the very opposite of ergotamine (tyramine) and ergotoxine. /8-iminazolethylamine has received the name ergotidine. It can be prepared synthetically and it is histidine less one CO2. It appears to be chemically like, but physiologically different from, an ergot principle isolated by Kutscher.
In working with reliable galenicals and with ergotoxine Dale made two valuable additions to our pharmacological knowledge: (1) That good crude ergot and ergotoxine first stimulate and later, if the dose be large enough, inhibit the motor sympathetic. Prior to this work it was thought that ergot contained two principles-one which, for example, contracted, the other which relaxed the uterus.
(2) Dale located the probable point of action of ergot and ergotoxine-namely, the myoneural junctions, that is, the point where the nerve joins the muscle.
PREPARATIONS AND DOSAGE EMPLOYED.
In most of the cases the liquid extract has been employed, prepared from good sound Spanish ergot. I have found it active at the end of thirteen months. In labour I have used the fresh infusion, but have found it not more active than the liquid extract. Ergotoxine I have also used and tyramine (ergotamine).
As ergot is more commonly employed in connexion with labour and abortions than in other affections, I have naturally had more experience of its use in this direction than in any others. I have full notes of cases in which the liquid extract has been exhibited thirty-one times, ergotoxine eight times, the infusion ten times, tyramine eight times.
Dosage.
Incidentally here and there the dosage of the various preparations will be dealt with, but it is convenient to summarize them under one heading.
(1) In connexion with parturition 30 wl by the mouth (1'7 c.c.) of the liquid extract is the maximum dose that should be employed. Now and then I have given by the mouth 45 nm (2'66 c.c.), but. I regard this dose as too large, for I have observed inhibition follow this quantity. I have known as much as half a fluid ounce (14'21 c.c.) of the liquid extract to have been given, followed in an hour by another half-ounce, and because it did not cause uterine contraction the preparation was said to be bad. It would not produce stimulation, for it had gone beyond this and had induced inhibition and relaxation instead of contraction of the uterus.
Ergotoxine.-If my contention be correct, the dose of this alkaloid should not exceed To? gr. (0'00065 grm.) when injected hypodermically. Ergotinine being inert, or nearly so, need not be more than mentioned.
Tyramine I have not found satisfactory, as will be shown later.
(2) In Abortions and Bleedings generally.-Sixty minims (3 5 c.c.) of the liquid extract, spread over twenty-four hours and divided into four or six doses, is generally a sufficient dose. Occasionally it is better to prescribe the semi-solid extract in pill form, when the most useful dose is 2 gr. to 3 gr. (0'13 grm. to 0'194 grm.), not more than six times in twenty-four hours. The tincture possesses no advantage over the liquid extract, and I seldom employ it. I have had no experience of the alkaloid in cases other than in connexion with parturition.
PART I.-ACTION ON THE UTERUS.
Selection of Patient for the Exhibition of Ergot.
Only a small number of women in labour need ergot; the majority are best left alone to Nature to terminate the act. Even the absence of the medical mnan is often preferable to his presence till within an hour or two of the end, according to distance, provided that he has made his diagnosis and is sure of it. Onlv judgment and experience can teach him how long or how short a time he is to spend with his patient. It is not necessary to detail the general rules for the giving of ergot, for these are known to all. Now and then a man may have to decide whether it is better to give ergot or to apply forceps, and if there is any reasonable likelihood of ergot acting as well as forceps, then by all means let him employ the drug, for its administration causes no terror to the woman. The special conditions calling for the employment of ergot will be spoken of later.
Method of Investigation.
Having decided that a patient should receive ergot, I note the character of the pains for at least twenty minutes as follows: I sit down by the patient's side; the abdomen is covered by a thin sheet unless the patient complains of cold, when an additional covering is laid on and so arranged thal I can place the left hand with as little between it and the abdomen as possible; thus the first beginnings of a pain are felt and noted all through its phases till it has passed off. On the wrist of the left hand is a wristlet with a watch in it, and in the back of the wristlet is a card on which anything can at once be noted down. The right hand is free to make vaginal examinations or to make notes on the card. The hands are gloved, and a basin with antiseptic solution stands ready at hand. Having learnt the workings of the uterus without drugs, I now give the dose of ergot and again place my hand on the abdomen and never take it off till I have noted the first signs of ergot action and three or four pains typical of ergot action. Once or twice during the experiment I may place one or two of the fingers through the vagina right up to the os, taking as much care as I can not to disturb the parts more than necessary. I keep the fingers in position till three or four pains have come and gone. Thus I am enabled to note every phase of a pain as to its effect on the abdominal walls and muscles on the uterus and how it contracts and relaxes-the contraction of isolated fibres, &c.; while the right hand reveals the state of the parts internally, such as the vagina, os, and other parts, and how the child reacts to the drug. The lesson has proved valuable, for it enabled me to formulate to my own satisfaction certain rules for the giving and withholding of the drug. It was pleasant to observe the triumphs of one's art-the parts yielding, the child coming down, and the woman spared suffering. (See fig. 1 .)
FIG. 1.
Shows method employed by the writer in investigating the action of ergot, &c. The left hand is kept on the abdomein5 and on the wrist of the same hand is a watch to record time. The right hand is free to write or to make examinations.
Measurements of the, Uterus in Passive and A ctive Contraction.
Having ascertained the changes that take place in the uterus during a pain as far as one could by the hand, the next consideration was to try if one could obtain any actual measurements, because in a labour pain more is concerned than muscular contraction, for coincident with and as' a result of the labour pain the uterus erects itself in the abdomen. Now this erection means that the organ is higher in the abdomen at the height of a pain than when the uterus and its appendages are at rest, or, more correctly, when it is only undergoing passive contraction, for the uterus is never at rest. This erection is more than corrected by the contraction of the great mass of muscleat SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from fibres of the pregnant uterus, so that when at the height of a labour pain the uterus measures more from navel to backbone and less from pubis to xiphisternum than it does when no pain is present. -Thus by applying a tape measure from the highest point reached by the uterus to the lowest point at the pubis in rest I found it, say, 16 in. (41 cm.),
FIG. 2.
Steel tape with slot for registering the changes in size of the abdomen during a labour pain.
FIG. 3.
The black closed line represents the uterus before the onset of a labour pain; the dotted line represents the organ at the height of a labour pain. and then on making the same measurements at the height of a pain the length was foiund to be about 1 in. (2'5 cm.) less, or about 15 in.
(38 25 cm.). I had a steel tape made with a slot so that when this measure was applied round the woman's abdomen, at about the level of the navel at rest, it registered, say, 40 in. (100 cm.), while at the height of a pain the tape had run out another inch (2 5 cm.), or 41 in. (102'5 cm.) (see figs. 2 and 3).
I know nothing that so well illustrates the relaxed and the contracted states of the uterus as the relaxed and the contracted states of the biceps muscle of the arm. A relaxed biceps at its insertion measures in length, that is, in the length of the bone, say 5 in. (13 cm.), and its circumference at a marked point 10 in. (26 cm.). The same muscle contracted is in length shortened to 4 in. (10'5 cm.), and in circumference increased to 11 in. (28 cm.). Peer Phase.
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FIG. 4.
Diagram of a normal pain showing the contraction phase, in which the uterus gradually contracts till the highest point is reached, when there follows the rest phase and the uterus is at rest in tonic contraction. There next follows the relaxation phase and the contraction gradually becomes undone.
What constitutes a Labour Pain ?
Having followed the foregoing method one is able to appreciate what is meant by the term "a labour pain." It is something more than a muscular contraction, for it is accompanied by pain, and the pain does not pass away till relaxation is complete. First, there is a steady contraction which reaches its height, and then there is a short period when the uterus appears to be at rest; and next, there is a period when the uterus is felt to be relaxing and the woman says the pain has gone. In fig. 4 I have tried to represent a pain in diagrammatic fashion. A time marker is inserted and the contraction phase of the pain rises from a base line up to a certain point, when there follows the rest phase; and lastly, the relaxation phase. In fig. 5 the contraction phase instead of being a steady tonic contraction like fig. 4 , is broken up by five clonic spasms, so that the contraction mnay be described as coarsely clonic or tonico-clonic in character. Both are drawn from actual cases.
It is well to bear in mind that movements and contractions are continually taking place in the pregnant uterus, but these do not cause pain, and one might term them physiological as opposed to the labour pain, which might be described as pathological. If the fingers be inserted up to the os at the beginning of a pain, while the other hand is placed on the abdomen, it will be found that the os attains its maximum dilatation for that particular pain some time before the body of the uterus has reached the height of its contraction. The value of 12e,r Phaa6.
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FIG. 5.
The contraction phase of the pain is really tonico-clonic, but the rest phase and the relaxation phase are normal. Compare with figs. 9 and 10.
this must be at once apparent, for there is then a circumuference of firmly contracted fibres to serve as fixed points for the yet contracting fibres of the great body of the uterine muscle.
Frequency an,d Time of Lasting of Painis.
It need hardly be said that the character of the pains differs both as to frequency in recurrence and as to time of lasting in different women, but the course is something like the following Case I.-In a woman, aged 22, in her case, and within two hours of delivery, the pains appeared with almost unerring regularity for one hour at the rate of one every fifteen minutes. Case II.-In another first pregnancy in a woman aged 25, and within one hour of the end, the pain came every two and a half minutes till the last pain or two.
The next three cases are more fully treated. Case III.-Woman, aged 32; first labour within one and a half hours of end. The contraction phase is an almost unbroken rise to the top. The period of rest is almost unbroken by subsidiary waves, and the phase of relaxation is an unbroken downward line.
As to time, the following is an illustration of what may be expected in certain cases. The pains often come in cycles, and the following is a cycle made up of five pains 
,,
Case IV.-Woman, aged 30; first case. Within one and a half hours of end. Here is an analysis of six pains, studied as to the time occupied by contraction and then by the phases of rest and relaxation:- Such is the class of case usually met with in a first labour, and in a second labour in a woman aged 22 to 27 with the muscular system in tone, the pains as regards rhythm, force and amplitude do not differ much from those of a first case. The uterus is in a state of tone, or even of hypertone, but after the second labour there is a tendency for the organ to pass into a state of hypotone or undertone. Here the contraction phase of the labour pain is neither a steady straight-up contraction nor tonico-clonic in character, but is sinuous; the rest phase is not marked by a state of tone, but the uterus is soft and easily depressed and the relaxation phase is " wavy," as if the organ was contracting and relaxing imperfectly and alternately. Fig. 6 is intended to represent such a condition, and the following details illustrate a somewhat exaggerated cme of the kind I speak of. It is a toneless uterus.
The Toneless Uterus.
A woman, aged 30, in her fifth labour and within two hours of the end, had pains coming on every two to two and a half minutes, marked by a sinuous rise and then a rapid relaxation, but during the pain small bundles of fibres were found to be contracting independently, but further the uterus and its appendages were so irritable that when the fingers were inserted into the vagina a general pain was often initiated quite out of the usual series. These extra pains appear to spend energy without performing useful work; but more, they never extend quite to the whole of the uterus, and the organ may experience at one and the ryt~~~'a~Phabz,
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FIG. 6. This shows the pains of a uterus in undertone, hypotone, tonelessness or beginning of inertia. The phases are "wavy " instead of being straight and firm. There is never a really firm contraction. same time contraction and relaxation. This is the class of case in which ergot is especially useful.
Before quoting cases showing the beneficial action of ergot one may be allowed to anticipate events and to discus$ the three following points (I) Conditions of the Parturient Uterus in which Ergot is indicated.
First and foremost, ergot should not be given unless (1) the os is fully dilated; (2) unless there is no obstruction, bony or other-and this means that the head must be well down in the pelvis, and that the soft parts of the pelvic canal and outlet are soft and yielding, for nothing but harm can come of sending the foetal head against the unyielding soft parts of the vagina.
One may lay it down as a good general rule that ergot is oftener required in multiparous cases than in first cases, unless the latter are long drawn out and the uterus exhausted.
(II) How Ergot acts in Labour, or what one may expect of Ergot.
(a) It collects the small irregular and non-effective pains into larger effective contractions, so that the labour is sooner ended and theuterus saved work.
(b) The drug improves the tone of the muscle-fibres, whereby the uterus gains an advantage in that its musculature is ready at once to respond to further contraction, and thus neither time nor energy is spent in bringing the fibres up to that point at which contraction begins.
(c) By acting on the abdominal muscles and on the muscular system generally, the tissues as a whole are improved in tone. This helps the uterus in its struggle. The foregoing may be called the immediate benefits, but there is often a more remote beneficial action.
(d) The forcible contractions following the administration of ergot, by expelling uterine contents, such as aftet-birth, membrane or other foreign body, relieve the organ of its troubles and set it free to recover itself in the ordinary way of Nature.
(III) How soon do the Liquid Extract and the Infusion act when given orally, and Ergotoxine injected hypodermically?
The two first were given in doses equal to 30 gr. (nearly 2 grm.) of the dried drug. Thirty minims (1P7 c.c.) of the liquid extract were given in about 2i fl. oz. (75 c.c.) of warm tea or in the same of cold water, and 30 gr. of the freshly powdered drug were infused in 21 to 3 fl. oz. (75 to 90 c.c.) of boiling water, and given while warm without straining.
The hand was placed on the abdomen, and the first indication of ergot action observed and noted. Both acted in practically the same time, so that in the following table no distinction is made between the Therapeutical and Pharmacological Section 125 preparations. In twenty trials the times were as follows: One acted in four minutes, three in five, one in six, three in seven, five in ten, two in eleven, one in twelve, two in fifteen, one in nineteen, one in twenty minutes. 'This gives an average of ten minutes (see fig. 7 ). I did not try the time-action hypodermically, for after extensive use of the galenical preparations of ergot I am satisfied that when given by the mouth they act as rapidly as is necessary; besides, hypodermic injection of vegetable solutions is not unattended by danger. Shows at a glance the time in which infusion and liquid extract act when given by the mouth-an average of ten minutes-in doses equal to 30 gr. of the solid drug.
As might be expected, ergotoxine acts more promptly than any of the galenicals, and that for two reasons: (1) It is a pure active substance (alkaloid); (2) it is injected directly into the lymph spaces. Its average time is four minutes.
(I) Illustrative Cases: Liquid Extract.
Case L-Woman, aged 22. O.L.A. Long labour. Inertness. Within two hours of delivery. I have said that ergot is not so often needed in a first labour, but here is one in which it was useful. This woman .had been in labour many hours and was quite worn out, and there appeared to be true inertness or inertia of the uterus. The pains were feeble, although they returned with regularity every fifteen minutes. The uterus was soft and flabby, and at the height of the contraction its surface could be readily bulged inwards. After waiting for ninety minutes, and observing that no headway was being made, I gave 30 it (17 c.c.) of the liquid extract by the mouth, and in twelve minutes the tone had improved, and the pains which previously had come on every fifteen minutes now came every three, two, five, two, one, and five minutes respectively, and the last brought the head on to the perineum, and the whole was ended in a little more than thirty minutes after the drug was given. Child alive.
Case II.-Woman, aged 41. Eleventh pregnancy. O.L.A. Within two hours of delivery. Paralysis of sphincter of anus and paresis of abdominal muscles. This woman had lax abdominal walls, and when the pains came on the uterus received no help from the abdominal muscles. The whole musculars system was in a state of hypotone, and the pulse was low in tension. The os was fully dilated, and the external parts were soft, flabby, and dilatable in a high degree; but although the pains appeared regularly every two and a half minutes, the uterus contracted very imperfectly, and the head made no progress. The external sphincter of the anus was completely paralysed, so that with each pain wind and rectal contents were passed. After waiting for forty minutes without any sign of improvement, I administered 45 1)1 (2'6 c.c.) of liquid extract of ergot by the mouth. In twenty minutes there was full ergot action. The uterus contracted firmly, and at the height of the contraction phase its surface, instead of being soft, smooth, and bulgable, was now firm, hard, and the surface irregular, as if bound with cords: the latter was due to the extreme tonic contraction of small bundles of fibres. The abdominal muscles, instead of being passive and uncontracted during the contraction of the uterus, now contracted firmly, and in unison with the uterus.
The pulse also improved in tone. The head gradually came down; a living child was born forty minutes after the ergot was given. Long rest in bed cured the anal paralysis.
(II) Illustrative Cases: Fresh Infusion. Case L-Woman, aged 35. Sixth pregnancy. O.L.A. Within one and a half hours of delivery. Long labour. Feeble pains. I saw this woman at 4 in the afternoon, and she had been in labour since 10 in the morning. The membranes were unruptured, but the os was well dilated. The pains came on every five minutes, and the contraction phase lasted thirty seconds. I ruptured the membranes at 4.10. At 4.55 progress was not being made, and as I had the infusion ready in case of its being needed, I gave it by the mouth in dosage equal to 30 gr. of the dry drug. At 5.6, that is, eleven minutes later, there was evidence of ergot action with prolonged tonic contractions, and each pain brought the head down. A living child was born at 5.30. Case II.--Woman, aged 36. Seventh pregnancy. O.L.A. Within two hours of delivery. Feeble pains. This patient was seen at 5 in the morning, when the presentation was made out. The head was below the brim, and the os was in medium dilatation, but the pains only came on every ten minutes. At 10.25 the os was fully dilated, but the head had not come down in a corresponding degree, and the pains, although now recurring every five minutes on the average, only lasted from twenty to thirty seconds. At 11.30 the conditions were much the same as at 10.25. All the outside parts and the vagina were soft and dilatable. At 11.45 she was given 30 gr. (about 2 grm.) of ergot infused as already detailed. In ten minutes there was ergot action, and at 12.12 a labour which looked as if it would last for hours was terminated by the birth of a living child.
It is unnecessary to quote any more cases, for the experience is ever the same-(1) that fresh infusion of a sound ergot produces rapid and effective contraction of the uterus, and (2) that although the infusion acts vwell it possesses no advantage over a carefully prepared liquid extract.
(3) The action of a fresh infusion appears to be in labour at least identical with that of a liquid extract, whether this extract be one or thirteen months pld.
(III) Illustrative Cases: Ergotoxine.
I have experimented with this alkaloid as to its action in labour. I employed the pure alkaloid supplied by Messrs. Burroughs Wellcome and Co., and injected it deeply into the gluteal muscle. A recital of the results in two cases will show that it acts in almost all respects like the liquid extract or infusion. The chief differences being (1) that it acts niore quickly (in about four minutes, as against ten minutes for the liquid extract and infusion) ; (2) it acts more energetically as a rule;
(3) its action is more evanescent,: its contractor action on the uterus being over in twenty-five or thirty minutes, against about forty or fifty minutes for the galenicals. Speaking generally, it possesses no advantage over the latter, unless a very rapid action is desired, when it is to be preferred. Case I.-Woman, aged 45. Twelfth pregnancy. Child born. Retained afterbirth. No after-pains in this or former labours.-Dose r-0 gr. (0'00065 grm.). A healthy child was born at 5 (as I was informed). I saw her at 6.19, and the after-birth had not come away, and the patient said there had not been a single pain since the child was born. One curious feature in this woman's case was that she had never suffered from after-pains in any one of her confinements. Here, then, was a suitable case for trial of the alkaloid, and so as soon as I could get it ready I injected the dose mentioned, having previously satisfied myself that the uterus was not contracting. In two and a half minutes there was moderate tonic contraction, and three and a half minutes 128 Sharp: Ergot: A Clinical Experimental Study later, or six minutes after injection, powerful tonic contractions occurred and the after-birth was expelled, and the patient asserted that for the first time she knew what after-pains were.
Case II.-Woman, aged 34. Fourth pregnancy. Occiput anterior. Within two hours of delivery. Toneless uterus. I saw her at 6, when the occiput was in the anterior position. The os was well dilated. At 6.20 the membranes ruptured. The pains returned every two to three minutes, and lasted from thirty to forty-five seconds. They were not of great amplitude, but what was most important, between the end of the one pain and the beginning of the next the uterus was quite flaccid. At 7.25 ergotoxine was injected. At 7.34 signs of ergotoxine action-very late in onset. At 7.37 uterus now in tone between each pain, and not toneless as it was before. At 7.41 the amplitude of the contractions much increased. At 7.45 head almost at outlet. The labour was soon terminated by the birth of a living child, in contrast to the two previous confinements, when dead children were born, and no ergot in any shape or form had been employed. Here the ergotoxine did good by "gathering up small irregular and ineffective pains, and converting them into strong regular and effective pains.
(IV) Illustratizve Cases: Tyramine (p-hydroxyphenylethylamine).
I had previously employed tyramine in doses of l gr. (0 005 grm.), 2 gr. (0 010 grm.), and %3 gr. (0 015 grm.), but as these had no effect at all on the labour pains, I resolved in future to employ larger doses, carefully to note the action (if any) and, if no appreciable action followed then, to administer 30 iii of liquid extract of ergot to the same patient and to compare its action (if any) with the action (if any) of the large dose of tyramine. This was necessary in order that one might not do an injustice to tyramine; hence, in the next two experiments each was divided into (a) a period of observation of the pains before anything was administered; (b) a period during which tyramine had been given to the patient; and (c) a period when the woman was under the influence of liquid extract of ergot if this was necessary. Case Pain No. 6 appeared as if it was to pass off in thirty seconds, but quite suddenly another pain followed, and then another, with only a few seconds' intermission till 5.56, when the head was driven down on the perineum. That is, in twelve minutes after the ergot was given there was evidence of ergot action, and in twenty-four minutes after the drug was given by the mouth the head was in the perineum. At 6.30 a living child was born; the delay of thirty-four minutes between birth and the appearance of the head at the outlet being owing to a hard, unyielding perineum and soft parts at the outlet. During the whole course of the experiment the woman was lying on her left side, and only one vaginal examination was made in the course of each of the three observation periods. No After this the pains became almost continuous, and at 10, or thirty-three minutes after the ergot was given by the mouth, the head was in the perineum and the labour was speedily terminated by the birth of a living child.
One could hardly obtain better evidence of the efficacy of ergot and of its superiority to the amine with which it is compiared. Does Opiumt hinder the Ecbolic Actiont of Ergot? I [prefer opium to morphine in the present connexion, for it appears to mefto give more comfort to the woman in labour than does an equivalent of morphine. This may be owing to a more localized as well as to a slower and more prolonged action. When given in conjunction with ergot my experience is that the effect opium had was to blunt the sensory centres, while leaving the ergot to act in its own special way and to produce the usual uterine action. Indeed, so far from retarding the stimulant action of ergot, opium often appears to stimulate the cord and so simulate the action of ergot. It is a common experience,in midwifery practice that opium when given by itself for the first ten to fifteen minutes after exhibition, increases the force and frequency of the pains, while its analgesic action only comes on after this time. The narcosis produced by 25 to 30 mi of tincture of opiuin is often sufficient to render the woman incapable of pushing with the feet and pulling with the hands when a labour pain comes on, and this is so much lost, but, on the other hand, the patient is saved suffering. It appears as if opium delayed the onset of the ergot action, but, on the other hand, it also seemed to prolong the time during which it produced powerful contraction action. The recital of three cases will illustrate some of the points under discussion.
Case I.-Woman, aged 25. First pregnancy. O.L.A. The woman was first seen at 10.30, when the head was at the brim. The os was not dilated more than 1 in. (25 cm.). The other parts were all relaxed. The pains recurred every ten minutes and were non-effective, for the woman was tired out and it was evident she wanted rest. I gave by the mouth 30 it (1'7 c.c.) of tincture of opium, equal to about 2 gr. (0129 grmi.) of opium. This was at 12.45. The pains continued much the same till about 4, but in between the pains the woman slept comfortably. The os was now fully dilated, but it was plain that something more was necessary to terminate the labour. At 5.15 she was given by the mouth 30 li of fluid extract of ergot, and in twenty minutes the uterus contracts more forcibly than it has done in the past seven hours. The opium, too, is in full action; the hand on the abdomen detects the onset and passage of the pains, although the only outward evidence of their presence is a momentary attempt on the part of the woman to clutch the towel in order to pull, but in a few seconds she falls back into a slumber. Each of these attempts is coincident with the onset of a pain. Meanwhile the head gradually came down as if no opium had been given, and a few minutes before 6 the head was on the perineum, when the woman suddenly awoke from the slumber, and at 6 a living child was born. Case II.-Woman, aged 28. Third pregnancy. O.L.A. Patient first seen at 9.25, when she was reported to have been twelve hours in labour. The os was fully dilated, and all the soft parts soft and relaxed. The pains were in abeyance, and the woman was despondent. I gave her by the mouth at one and the same time 25 li of tincture of opium, equal to about 1'75 gr. of opium (0113 grm.) and 30 li of fluid extract of ergot (1'7 c.c.). In nineteen minutes the ergot was in full action, and in forty minutes after it was given the opium had begun to take effect, for although I could feel that tonicoclonic contractions took place at intervals, the woman did not feel them to any appreciable extent, and a few minutes later the labour terminated by the birth of a living child and with comparative comfort to the woman. Case III.-A multiparous woman, aged 28, had been in labour for twelve hours. The whole of the parts were lacking in tone, and the woman was
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at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from worn out. This was at 9.35. I administered 25 nt of tincture of opium (175 gr. or 0113 grm. of opium) and 30 in of fluid extract of ergot. Again the ergot did not act for eighteen to twenty minutes, and the opium did not produce marked analgesia for nearly three-quarters of an hour, and from this time till near the end the woman had only a hazy notion of pains being present, for she dozed in their absence, and only expressed some uneasiness while they were present till near the end of the labour. A living child was born at 11. Medium Chloroform Anawsthesia. No Modification of Ergot Action.
A perusal of the following notes of a case will show that the action of ergot on the uterus in labour is in no way modified by chloroform anaesthesia. This may not be considered worthy of proving, for it is well known that the movements of the uterus are independent of nervous impulses; that involuntary muscle-fibre such as the intestinal and uterine are less, susceptible to poisoning by chloroform than is the musculature of the heart, blood-vessels, and than are the voluntary muscles. Further, it is well known that the higher centres can be brought into play by the woman to inhibit or delay a pain, or succession of pains, for a time at least, so that one might argue that the giving of chloroform would remove the inhibiting power of the will. However, theory and experiment do not always agree with clinical experience.
How the Chloroform Anawsthesia was carried out.-The anaesthetic was exhibited by taking a piece of blotting-paper 81 in. by 6 in.
(22 cm. by 14'5 cm.), folding it in four and placing it at the bottom of a stout tumbler, saturating the paper with the anaesthetic, the tumbler being afterwards inverted to ensure that no chloroform lay at the bottom. When the pains came on the woman seized the tumbler and placed it over her mouth and nose and inhaled the vapour: the tumbler naturally did not fit accurately and so there was no danger of the patient receiving too large an admixture of chloroform vapour, even if this was possible from the small volume of chloroform held by the blotting-paper. Having no handle the tumbler fell from the patient's hand on the onset of the slightest anmesthesia, so there was no danger on that side. This method enables one to give chloroform safely, and in such quantity as to blunt the pains and no more. At the end of each pain the paper was again saturated with chloroform and turned with its mouth downwards on a clean towel, when it was ready against the start of the next pain. (See fig. 8 .)
Therapeutical and Pharmiacological Section 133 Illutstrative Case.-Woman, aged 33. First labour. Occiput anterior.
Was seen at noon, when she had been in labour for ten hours. The head was at the brim, the os dilated to a diameter of 14 in. (3 75 cm.), the bag of membranes protruding, and the occiput to the front. The pains recurred every fifteen minutep and only lasted twenty seconds. I saw her again at 3, when the pains had increased in force and frequency, and the woman appeared to feel so keenly that I had to administer chloroform, beginning at 3.30. At 3.45 it was plain that the pains, which were small, frequent in recurrence, irregular in rhythm, and non-effective, were not likely to alter, so I gave by the mouth 30 ni of fluid extract of ergot (1P7 c.c.). In ten minutes the pains became larger, more regular in rhythm, less frequent, but more effective. The chloroform was continued as before, and the only effect that the aniesthetic had on the course of the labour was that as the pains went on as before the woman I~~~~~~~~~~~~~~~~~~~~~~~~~ FIG. 8.
Shows method of giving chloroform to produce light anesthesia. The glass cannot accurately fit over mouth and nose and hence the aniesthesia cannot be deep. The glass having no handle the fingers cannot become entangled, and so the vessel falls down as soon as the woman " goes over," if this ever really takes place. A stout glass should be employed to avoid breakage. was dull and apathetic, and made no effort at pulling the towel and pushing with the feet, so that their aids alone appeared to have been sacrificed, but much more was gained. The labour terminated at 4.30 by the birth of a healthy child.
Deep chloroform anwsthesia would make no difference to the eebolic action of ergot, but we are not here concerned with this condition, for deep anaesthesia is usually needed for operative treatment, in which ergot is not likely to be employed.
So-called Disadvantages of Ergot Examined.
(1) It occasionally fails to act for somne unaccountable reason, but in this it only resembles other rernedies of undoubted worth.
Sharp: Ergot: A Clinical Experimental Study
(2) It renders the whole uterine muscle more sensitive to a stimulus of any kind, so that touching the uterus through the skin or examination by way of the vagina, however carefully made, will set up a pain. This, however, is only an exaggeration of the normal state, for a strong stimulus applied to any uterus in labour will set up movement and contraction.
(3) Inhibition with Pain; Value of Mechanical Stimulus; Knead- ing.-I am now certain that I have seen one or two cases of this, but as I had not kept careful notes and had not carefully observed the various circumstances of the cases, I am unable to miake any statement of value. The following I carefully observed, however:-Inhibition wvith Pain.-This case was in a woman aged 25, and it occurred in the practice of another medical man who asked me to see the patient with him. The labour had come off without any difficulty, and a short time before its termination the practitioner had given by the mouth 45 lin (2 6 c.c.) of the liquid extract. After the birth of the child the uterus had not contracted, and the after-birth had not come away. When I saw the woman she complained of great pain in the abdomen. I passed my hand over the part, but could not make out the contour of the uterus, so great was the relaxation. Although the relaxation was so great there was no bleeding. Kneading the abdomen gradually brought about contraction of the uterus, expulsion of the after-birth, and relief of the pain, and no further trouble was experienced. I believe the comparatively large dose of ergot bad induced inhibition of the uterus.
The important points are: (1) That mechanical stimulation is a valuable line of treatment when relaxation from whatever cause has resulted; (2) that a comparatively small dose of ergot will sometimes cause inhibition of the nervous imechanism and relaxation of the organ; and so in my experience 30 fl. ni of the liquid extract of ergot is the average maximum dose for women in labour.
(4) Error of Judgment in, adminiistering Ergot.-It will occasionally happen that, however careful one may be, ergot will be given when the parts are not ready to effect the birth. The error is not productive of anything mnore serious than disappointment, for the powerful effect of the drug is over within an hour, and the delivery can be brought about by waiting, opium, or forceps.
Illutstrative Case-Woman, aged 30, in labour, was judged to be suitable for the exhibition of ergot. All the soft parts were relaxed, the head was in the O.L.A. position, the pains were feeble and only recurred every twenty minutes, and all that appeared necessary was a few strong pains in order to bring about delivery. At 8.37 she was given 30 nI (1-7 c.c.) of the fluid extract. At 8.47 there was a powerful pain and at 8.49 another; another at 8.53, 8.56, and 9.3, and afterwards almost regularly every three minutes till 9.24, when the ergot action ceased entirely, and there followed feeble pains of no service, and at 9.45 the woman was delivered by forceps with the greatest possible ease, and a living child born.
The exhibition of ergot in no way interferes with the employment of forceps, for as soon as these are applied the contractor action of the drug ceases.
(5) Extreme ergot action. This is somewhat like figs. 5 and 10 and it has been brought about by a large dose of ergot. The contraction phase is broken up by coarse tonico-clonic elements, but the rest phase and the relaxation phase show fine rapid tonic and clonic contractions almost tetanic in character.
minutes, but were lacking in force. The whole uterine muscle was in undertone, for at the height of a contraction the organ was so flaccid that it could always be pushed in. The condition was evidently one in which ergot was indicated, and I gave by the mouth 45 1n of the liquid extract (2-6 c.c.). In seven minutes there was true ergot action. The tone was improved, and at the height of the contraction the uterine muscle could not be indented with the knuckles as it could before. Ten minutes later the ergot action was extreme. I tried to analyse the various phases of the pain and found that the contraction phase was really a tonico-clonic one in which eight tonico-clonic contraction phases took place in one minute, then there followed rest phases lasting about three-tenths of a minute, during which small bundles of muscles were felt to be a state of rapid contraction; the relaxation phases lasted about seven-tenths of a minute, and the same rapid contractions were observed as in the rest phases. The relaxation phase was no true relaxation, for the relaxation seemed to be broken into by clonic spasms. The relaxation phase never appeared to be complete, for before it was evidently ended another contraction began and the cycle was repeated (see fig. 9 ). If this be compared with fig. 5 it will be remarked that the contraction phase in both are alike, so ergot only exaggerates the conditions often met with in a perfectly normal labour. The labour ended happily within one hour.
This case is quoted in order to show the extreme contractor effect of ergot. In my opinion, a few minims nmore would have produced only a trifling transient contractor action and a final inhibitory action in which the uterus would have relaxed.
(b) Tonico-clonic and Tetanic Contractions after Large Dose.-Woman, aged 30. Fifth pregnancy. Within two hours of delivery. The pains came on every two to two and a half minutes. The contraction phase was weak, although there was a steady rise till the maximum point was reached, but at this point, when the organ should have been firm it was soft and its surface could easily be bulged in; but more than this, there remained at the height of every contraction an arc of the uterus almost uncontracted. The abdominal walls were lax and flabby. The pulse was soft and low in tension so that the uterine muscle only shared in the general condition. I debated in my own mind whether I should apply forceps or give ergot. I decided on the latter alternative and gave by the mouth 45 nil (2-6 c.c.) of the liquid extract. In fifteen minutes there was full ergot action; one might almost say extreme ergot action. The contraction phase was made up of tonico-clonic elements lasting about sixteen-twentieths of a minute; of a rest phase tetanic in character lasting six-twentieths of a minute; and of a tonico-clonic relaxation phase lasting rather less time than the contraction phase. This last never seemed to be completed, or as I have represented in fig. 10 it did not reach the base line, for the cycle started at once and was repeated again and again till the head was on the perineum. When the ergot was in full action the uterus was so irritable that the slightest touch to the parts set up subsidiary or extra pains. I believe that I had here reached the maximum cbntractor dose of ergot and that an extra 10 il (0-592 c.c.) would have produced inhibition after a short contractor action ( fig. 10 ).
(c) Extreme Tonic Contraction.-It has been often asserted that the long-drawn-out tonic contraction induced by large doses of ergot may kill the child and do damage to the uterus. This is contrary to my experience, for I can remember many cases in which this extreme tonic contraction was present, and in none was damage done either to mother Therapeutical and PharmacolQgical Section or child, for when the ergot acted in this particular manner it always spent itself, so to speak, very quickly. The following, of which I kept careful notes, will bear out this statement Illustrative Case of above.-This was a woman, aged 30, in her fourth pregnancy, who had been long in labour. All the parts were flaccid and the abdominal muscles were so much rela)ed that they rendered no aid to the tired-out uterus. The pains hardly advanced the head at all. The usual dose of 30 fl. MI was administered orally, and in five minutes there followed a pain which lasted exactly five minutes: two minutes were occupied by the con-?es t Phase, 
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Resembles figs. 5 and 9, but here the ergot action is more extreme. The contraction phase of the pain shows coarse tonic and clonic elements, and the rest phase shows fine tetanic contractions, and the relaxation phase is broken up into tonic and coarse clonic contractions. traction phase and three minutes by the resting phase, and the relaxation was accomplished by a sudden drop (see fig. 11 ). Smaller pains followed, and in half an hour a living child was born. Here, as in other cases in which the parts are toneless, ergot appears to act most energetically.
I now go on to describe one or two cases which appear to illustrate an abnormal action of ergot.
Abnormnal Action of Ergot. (a) Tonic Spasm of Sphincter Vaginae and Levator Ani delaying Delivery.--Woman, aged 26, in her first pregnancy, had been in labour for many hours. I first saw her at 6.30 and found the os fully dilated, the membranes ruptured, the head well down in the pelvis and in the O.L.A. position. The pains were feeble, and recurred no oftener than two in the hour. I saw her again at 11, and found the pains now recurring every two and a half minutes and lasting thirty seconds. The vagina and external parts were not so soft and relaxing as desirable, and the pains appeared to fail of their full effect, and I thought they could be rendered more effective if ergot were administered, and I gave 30 itl of the fluid extract at 11.30. In fifteen minutes ergot action was evident, and in another five minutes there were almost continuous alternating contractions and relaxations, but the most important circumstance was that although the head was now at the outlet it could not be born because of a tonic spasm of the sphincter vagina3 and of the levator ani, and each pain increased Extreime tonic contraction following a dose of ergot administered during labour.
Compare with figs. 4, 5, 9, and 10. the abdomen and the uterus ; the spasm became undone, and a living child was born at 12.30.
(b) Inco-ordinate Contraction of Uterits and Abdominal Muscles after' Childo
Born.-Woman, aged 30, in her fourth pregnancy, was delivered normally at 7.15. The uterus was felt to be in medium tonic contraction, but the afterbirth was not expelled. At 7.20 I gave 30 'it (1'7 c.c.) of the liquid extract by the moutb. At 7.24, vvith the left hand on the abdomen, I could feel that ergot action had begun, and then followed rapid gross clonic contractioDs of the' abdominal muscles, but~while this wTas going on the uterus was felt to be still in medium tonic contraction. The clonic contractions of the abdominal muscles were repeated again and again without a single response on the part of the uterus. I inserted my hand and found the after-birth firmly grasped by the uterus, aJnd had no difficulty in removing it. I have tried to represent the condition by a diagram (see fig. 12 ).
A consideration of the two foregoing histories raises the question:
Does ergot act on the skeletal muscles? In (a) the sphincter vaginw and muscles around the perineum before the drug was given were certainly not so yielding as is usual in a labour so far advanced, but as certainly did they pass into tonic spasm. Was this due to the ergot or was it reflex? In (b) the ergot appeared to make the abdominal muscles pass into clonic spasm while the uterus remained almost in the state it would have been had none been given. I am inclined to believe that ergot does act on the skeletal muscles through the cord. found all the parts moderately relaxed, the os in moderate dilatation and the head in the anterior position. I saw her again at 4.30, when the pains came on every twenty minutes, and little advance had been made since 10.30. I next saw her at 8.37, and although a little progress had been made there seemed to be little chance of a speedy delivery without aid. All seemed ready for ergot, and I administered the usual 30 1rl of the fluid extract and there was a speedy response, the pains increasing in force, frequency and amplitude, but the interesting point is that during the periods when the uterus was free from the pains, small bundles of the uterine muscle were in tonic contraction, sometimes bundles of one arc and sometimes of another. This went on for thirty minutes, when the energetic pains passed off and were replaced by pains in which the contractions were limited to areas. The contraction areas got smaller and smaller, and it was clear that delivery could not take place without some additional aid. The forceps were applied and a living child was speedily born.
Erysipelas of Bu-ttocks and Thighs Fifteen Days after injection of #n gr. of Ergotoxinie: Toneless Uterus during Labour.-A circumstance of great importance remains to be mentioned in one case. Whether it had anything to do with the ergotoxine or no I cannot say, but it is worthy of remark. A woman was delivered on the 7th and I never again handled her, because there was no need, for all went on as well as could be till the time about to be spoken of. The trained nurse who assisted me, washed, dressed and attended to the patient on the 7th and on the 8th, and then left. Another nurse came on the 9th, and the patient went on so well that I left her on the 15th. This second nurse attended till the 21st and she left the patient in perfect health, and the patient's mother came and did the little that was necessary. On the evening of the 22nd the patient was seized with shivering, and I was called to see her on the 23rd and was told that both her buttocks were red. The temperature was 1020 F. (38.80 C.), the pulse rapid and the tongue coated, and she complained of pain and tingling on the parts affected. The buttocks were covered by a dark red sharply defined blush, having on its surface numerous small vesicles. The genitals were unaffected, but the redness extended down the thighs, chiefly behind. Day by day, despite active treatment, the redness extended till it reached both knees, and it did not get well till the end of five weeks and the whole of the epidermis was shed. Diligent search and inquiry failed to elicit any possible source of infection. The redness started near the point of injection (the part was well rubbed after injection) and spread downwards and over to the other side. There was no foul discharge, and as already mentioned the genitals were free from the redness, and appeared quite healthy.
It will have been observed that in the cases recorded in which clonic or tonic spasm followed, or in cases in which there was spasm of the muscles at the outlet, that these are minor disadvantages compared with the great advantage of having a drug which brings the head down to the outlet when kneading or application of forceps or other manoeuvre speedily terminated the labour. As I have said, ergot does not kill the child when given in reasonable doses. I wish to emphasize the point that 30 fl. ill (P7 c.c.) are a sufficient dose, and also that when this dose is much exceeded there may follow violent action, or what is more serious still, that the drug may inhibit or relax instead of stimulating or contracting the uterus in labour.
1
Post-partu'm HI0emorrhage.
Fortunately, since I began to make careful observations on the action of ergot, I have not had a genuine case, but if I had I should rely on rapidly acting agents, like ergotoxine or tyramine, which raise the arterial pressure, and on other measures to combat the collapse.
(1) Liquid extract of ergot when given orally does not raise the arterial pressure;
(2) post-partum haemorrhage is not dependent on non-contraction of the uterus, and one often meets with a completely relaxed uterus after labour, in which there are none of the alarming symptoms of collapse which we associate with this condition, and often there is good contraction and yet bleeding is present; (3) the bleeding may be comparatively little and yet the symptoms of collapse are present, and sometimes there is very profuse bleeding with absence of collapse. It would seem as if the name is a misnomer, and a better designation would be either vasomotor collapse following labour or obstetrical shock.
Ergot in A bortions. Is it an A bortifacient?
Neither in ordinary nor in extraordinary doses will ergot induce abortion. No doubt the drug if continued over a long time in large doses so as to disturb the circulation and nervous system may cause abortion, but then so might digitalis, or even such an innocent medicine as Epsom salts, but here, as in the case of ergot, the abortion would only be part of a general toxic action. Indeed, ergot in medicinal doses will not alter the usual contractions and relaxations of a healthy pregnant uterus; it may act beneficially on bleedings at distant parts without disturbing pregnancy, and it may even stop bleedings from the uterus without disturbing the course of pregnancy, as the case about to be related will show. Severe Bleeding at Third and Sixth Alonths. Ergot: no Abortion.-A woman, aged 33, whose first child was 2 years old, became pregnant for the second time; she suffered from sickness from the first, but at the end of the second month it was so severe that she had to keep her bed. At the end of the third month blood was passed by the vagina in large quantities, and one looked for a miscarriage. The os was not patent, nor were there symptoms of movements of the uterus, still these favourable signs did not allgy my anxiety. Opium, rest and other means were employed to stop the bleeding, but without avail. I was adverse to employing ergot on account of the traditional belief that it caused abortion. The bleeding continued so severe that I felt certain there could be no hope of the fetus coming to quickening, and I told the woman so, and I prescribed ergot in the usual manner, 20 nt doses (18 c.c.) of the fluid extract every three hours till some improvement took place. In twenty-four hours the bleeding completely stopped: quickening took place in due course. At the end of the sixth month the woman had another severe bleeding, and this was treated in the same way and with the same result. At the end of nine months the woman was delivered of a healthy boy, weighing 10 lb. (4,530 59 grm.).
While the ergot was being given careful examination was made by the hand to see if the movements of the uterus were in any way increased, such as one experiences when the drug is given in labour, but I am certain they were not. One may with safety say that if the foetus has separated from its attachmnents, then ergot will increase the morbid contractions, and expel the contents much sooner than they would otherwise have been expelled. Ergot does not initiate uterine contractions, it only supplements them. One can quote experiments carried on in hundreds, or rather thousands, of cases during epidemics of ergotism; abortions were not commoner than in ordinary circumstances. More than this, ergot in large doses has been given during the menstrual flow to check bleedings in other parts, and the morbid bleeding has been checked while the physiological bleeding, that is, the menstrual flow, has gone on in its usual course, and the uterine movements have not been increased in any way. Some of these points will be supported by the two following cases.
The next most useful action of ergot, after its utility in labour, is without doubt in the removal of the separated but retained foetus or membrane in abortions. Smellie (1697-1763), in his treatise on the " Theory and Practice of Midwifery," 1 under the heading "Floodings-Abortion," says: "The os internum is kept open and irritated by the protruded part so as to occasion now and then a pain, which helps to separate and force down the others." This was written in 1741, before ergot had been introduced into British midwifery practice. The separated part sets up pathological contractions, and it is only when these have been initiated that ergot can act.
As Smellie said, the protruding part (membrane, foetus, or even afterbirth) acts as a peripheral, mechanical stimulant, setting up con-I New Sydenham Society, Lond., 1876.
at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from Therapeutical and Pharmacological Section 1 tractions, and in the large full-time uterus, with plenty of muscle ready to respond to a local stimulus, whereby strong contractions are set up, the offending body is likely to be soon expelled. In the small uterus of a two, three, or four months' pregnancy 't is, however, different, for the muscle-fibre is so small in amount that a direct local stimulus may not be enough to induce contractions sufficiently powerful to empty the organ, and hence ergot is especially useful, for it acts not only directly on the muscle-fibres themselves, but also indirectly (where a peripheral stimulus cannot act) through the sympathetic system, and the ergot, by this double action, brings the foreign body sooner away and the uterus is saved work. Case I.-Woman, aged 36, who had gone to full term in seven previous pregnancies, became pregnant for the eighth time. At the end of the third month she began to bleed, without pain. This had gone on for three days before I saw her. On examination I found the os open and a mass protruding therefrom, and intermittent contractions could be detected. Here the uterus was trying to free itself of the offending dead material. I prescribed 15 hI (0O88 c.c.) of the fluid extract every four hours, and after the second dose had been given the whole of the uterine contents were expelled, and the woman experienced no further trouble. I sat down by the bedside and was able to satisfy myself that the force, amplitude, and frequency of the contractions were increased, not after the examination had been made, but thirty minutes after the dose of ergot had been administered.
What takes place when Ergot is givent at the Third or Fourth Mionth: Difference from the Full-time Uterus in Labour.
I now endeavoured to find out in what way ergot acted in early abortions. First, there cannot be any doubt as to its usefulness, for cases in which abortion has taken place with continued bleedings at intervals, have cleared up when ergot has been administered. Secondly, as to the manner in which ergot acts. The contraction action is much slower in manifesting itself than in the full-time uterus, and takes from thirty to sixty minutes after exhibition; but then it lasts much longer, and a strong contraction action can be noted three hours after a dose of 15 it of the liquid extract. The actual contraction lasts quite a long time, varying from ten minutes to half an hour, and the actual period during which relaxation is taking place may occupy a time equally long, and when the relaxation is complete there is often a large gush of bright blood, and with this the offending 143 at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from 144-Sharp: Ergot.: A Clinical Experimental Study substances may be voided. The cycle may be repeated again and again till all foreign bodies are expelled, each succeeding cycle becoming shorter and shorter. If the foreign body be not removed in the earlier and longer cycles it may be detached by having its blood supply cut off in the improved tone of the uterus, which the ergot later on induces.
Case II.-Abortion at Third Month: Subsequent Intermittent Bleeding for Three Months.-Woman, aged 30, had four living children. Three years after the birth of the last child she missed three periods, but one day she was seized with pain in the abdomen and back with smart bleeding and the later expulsion of a substance " like an egg," and she thought all was well. But at frequent intervals during the next three months she had bleedings, and these weakened her so much and made her look so pale that her relatives became alarmed and I was called to see her. I examined and found an enlarged soft, boggy uterus with a patent os from which a bloody fluid was exuding in small amount. I prescribed 60 nIt (3 5 c.c.) of the liquid extract in -divided doses every twentyfour hours. At the end of a week a small piece of membrane was passed, the ergot was stopped, and the woman recovered without further trouble. The contractions and relaxations as detailed above.
I now go on to give short notes of one case typical of many to show that ergot often acts quite as well as curetting, so that in all like instances ergot should be tried before operation is resorted to. Case III.-Expelled Abortion. Continued Intermittent Bleeding but no Passage of Membrane.-A woman, aged 32, who had borne five healthy children, missed three periods, when she had severe bleeding with the passage of a ftetus, for which no medical aid was sought. During the next three months she had irregular periods of intervals of five, two, three, and two weeks, with increasing, irregular, griping pains, breathlessness on exertion, and pallor of the face. At this stage I saw her. On examination I found the uterus soft and in size equal to a three months' pregnancy and undergoing irregular contractions and relaxations. The os was patent and a slightly disagreeable bloody fluid was issuing therefrom. The woman was sent to bed and prescribed 60 fl. lit (3 5 c.c.) of liquid extract of ergot in divided doses in the twenty-four hours. In three days the discharge had completely stopped and the dosage was reduced to half; in a week it was stopped and the patient allowed to get up. Coincident with this the uterus was reduced in size, the breathlessness had gone, and the colour of the face had improved. The discharge was carefully examined but no membrane was seen. At the end of three weeks she had another severe bleeding. The ergot was given at the rate of 30 fl. 1it
(1'7 c.c.) every twenty-four hours for a week and she was again well. After this the periods became regular, and the woman was restored to health. So far as could be detected no membrane was ever passed. lTherapeutwcat and EPharmacologicat 'ectwn Here, probably, the membrane became broken down and was absorbed, but the uterus was left soft and flabby, and the ergot, by causing 'firm contraction of the muscular fibres, acted beneficially on the whole uterus. One can, in the same manner, account for the beneficial action of ergot in removing unhealthy membranous layers which line the uterus in many cases following an abortion. The ergot, by causing powerful contractions of the, muscular coat, squeezes out fluids from all the coats, and thus the drug acts, like a caustic by separating and expelling all substances foreign to the organ. It is by its contractor action that ergot expels many tumours; it deprives them of blood and they slough and are removed much in the same manner as if a caustic had been applied. Besides this, I am inclined to the belief that ergot has a specific tonic action on the uterine muscle.
PART II.-ACTION ON PARTS OTHER THAN THE UTERUS.
In bleedings from parts other than the uterus ergot is often of the highest service and I shall, as shortly as possible, set down the clinical evidence I have collected under various headings.
(1) Alimentary Tract.
I believe there is almost universal agreemnent on this point, hence I do not propose to take up time quoting cases.
(2) Urinary Bladder.-Catarrhal Inflammation.
A man, aged 21, began to complain of great pain over the region of the bladder, aggravated on passing urine, which was almost alkaline in reaction, flaky, and soon became ammoniacal. Benzoic acid internally and irrigation with boric lotion and demulcent drinks failed to remove the condition. A surgeon sounded him for stone with a negative result. In two days he passed blood-stained urine, and next day bright red blood containing epitbelial cells from the bladder wall. He was placed on ergot (liquid extract, 15 wi every three hours) with 5 11 of tincture of opium. In twenty-four hours there was a diminution of the blood, and in forty-eight hours the bleeding had almost ceased. Twenty-four hours later all blood was absent, and the patient made an uninterrupted recovery. I had him under review for three years, and he had no return.
In other somewhat similar cases I have found it equally successful.
(3) On the Arterial Pressure: Ergot given orally, practically no change. Within the past five years it has often been stated that ergot must be contra-indicated in heemoptysis because it raises the arterial pressure. This is entirely contrary to my experience, for in medicinal doses I have never been able to raise the pressure by means of the drug. I quote one case as follows:-A woman, aged 27, whom I have had under observation for some years, suffering from extreme Graves's disease or exophthalmic goitre, progressing towards recovery, has a moderately high systolic pressure ranging from 130 mm. to 150 mm., but with a very low diastolic pressure ranging from 60 to 70 mm.
(observations made with a modified Riva-Rocci sphygmomanometer with broad armlet). The pulse ranges from 120 to 140. The practical outcome is that the average of the systolic and diastolic pressures remains the same, but if the ergot did anything it lowered the systolic pressure.
(4) Ergot in Pulmonary HIemorrhage.
The newest teaching is that ergot and its active principle should not be employed in pulmonary haemorrhage, nor in cerebral haemorrhage, because the blood-vessels supplying these parts have no or only a rudimentary sympathetic nerve supply, hence ergot by raising the general arterial blood-pressure will do harm by dilating the small arteries of the areas named, and so help to increase the mischief it is intended to remove. One might meet this statement with one equally strong, that the vessels of the areas named are entirely passive, and neither contract nor relax of themselves, but are simply ruled by the state of the vessels on their central side; if the vessels at a distance transmit less blood, less blood will reach the terminal vessels. Then there is the probable action of ergot on the blood tissue whereby a clot may the miiore readily form at the oozing points. Further, it is not wise to reason directly from a physiological experiment carried on in the laboratory to the morbid state of the sick room, more especially when experience gained in the sick room does not tell in favour of the laboratory teaching, for after all drugs ma,y have a different action in diseased states of the tissues than in the normal state. Diseased tissues have different electrical reactions as well as possible different chemical comibining qualities from normal tissues. Further, as we have just seen, the galenical preparations of ergot when given orally, at least do not raise the arterial tension. From the standpoint of the presence or absence of a vasomotor nerve supply, allowing for the moment that this is important, it is true that most histologists hold to the view that the pulmonary vessels have none or only a rudimentary nerve supply, blut are they really certain of this ? All they should lay claimi to is, that such a supply has not been demonstrated. Besides, sonme histologists lay clainm to have found such a nerve supply. Then there is the argument of experience. Before men knew how or on what tissue ergot acted, the drug was employed in bleeding from the pulmlonary tract and with manifest benefit. I am not unimiindful of the facts that Dixon and his fellow-worker found that the pulmonary arterioles dilated vhen they perfused them with ergot, but this is different from administering the drug by the mouth. Lastly, there has to be taken into account the fact that Dale found that ,8-iminazolethylamine, a constituent of the galenicals, lowered the arterial pressure as opposed to the other chief amine, so that the pressor and depressor action of the galenical preparations of ergot imiay be equally balanced.
Ccase I: HFLviop)tysis. A wonman, aged 47, wlhose brother and sister died of phthisis, began to spit bright red blood in small quantities, but this increased till soon she had spit onie pint (568 c.c.). The temperature was slightly raised and the pulse was 80. On examination soft rales were heard on the right side from the clavicle down to the third rib. The heart sounds were normal. She was prescribed 10 III (0&59 c.c., of the fluid extract every eight hours with the other usual hygienic means. After the first dose the profuse expectoration ceased, but the expectoration remained somewhat profuse and tinged with blood for four days, Nhen the dose of ergot was doubled and given every four hours, and in a week from the onset of the bleeding the woman had taken 1 f1. oz. of the liquid extract (28 c.c.) and the bleeding was completely stopped. The woman requested that she might continue the ergot for some time longer, anld she returned in a week to report herself, and I found that within this time she had taken another fluid ounce and had had no more bleeding. I told her to stop the ergot and I prescribed Begbie's mixture for her. I saw her at the end of another week and found that there had been no more bleeding and the area over which the rAles were heard had now diminished.
Case II: Hemoptysis; Tutberctlous.-History: A man, aged 23, was seen for the first time in October, 1906. He had a tuberculous history, and he himself had a latent angular curvature. Soft mucous rales could be heart at his right apex. In December he spat up one pint or more of bright red blood, and thereafter there went on for some hours the coughing up of mouthfuls of blood at intervals of half an hour or thereby, when he was prescribed, by one of my friends, 20 1I1 of the ammoniated tincture of ergot, equal to 5 gr. (0'324 grm.) of crude ergot, every four hours. The bleeding gradually stopped, till in twenty-four hours not a trace remained. He continued the medicine till he took altogether, I found, 14 fl. dr. of the tincture, equal to 220 gr. (14'26 grm.) of crude ergot. In October, 1908, he had another bleeding, this time losing more than half a pint, followed by the spitting up of mouthfuls at intervals. He insisted on having the same medicine, and all traces of bleeding had stopped well within a week, that is to say, by that time not a trace could be found in the sputum, and blood as blood was not spat after the second dose of medicine had been taken. Despite all remonstrances to the contrary, the man continued the ergot for three weeks after he was quite well. In April, 1909, the man had another bleeding, and in this instance, as in the others, the area of the lung from which the blood came could be mapped out by auscultation. He repeated his old prescription, but it failed to act, and this was thought to be owing to inertness on the part of the ergot preparation; he was prescribed 10 III (0'592 c.c.) of the fluid extract, and it acted at once and the bleeding stopped. He continued the liquid extract for three weeks, and I noted that he took altogether 1I fl. oz. in that time (42 6 c.c.). On November 30, 1910, he had another bleeding, this time, however, only losing half a pint in all. The liquid extract was again prescribed, in the same doses as in the haemorrhage of 1909. In all the bleedings the characteristic bright red blood, intermixed with frothy sputum, was remarked, showing that the seat of leakage was the terminal vessels in the lung. The man was seen on May 3, 1911, and he has had no more bleedings since the one just recorded. He presents all the appearances of one suffering from chronic pulmonary tuberculosis. I believe I am right in claiming that, in his case at least, there is sufficient evidence to show that a preparation of ergot, toxic enough to cause powerful contractions of the uterus in labour, has produced none of the disasters sometimes feared. Dr. H. H. DALE said that the paper had been of the greatest interest, and gave a clear indication that Dr. Sharp had been doing what many had been wishing for years that some one would do-namely, making clinical observations as nearly as possible in the manner in which laboratory experiments were conducted. He had been making observations on the action of ergot on the uterus, -which were as nearly quantitative as conditions allowed. That was the kind of observation specially needed. Dr. Sharp asked him for his opinion as to what was a good ergot. That was a difficult question, and one which clinicians must help to settle. At least three active principles, highly potent, were present in ergot, including the specific alkaloid, ergotoxine, and two bases not peculiar to ergot, but formed from any protein by putrefaction, being derived from amino-acids by the action of putrefactive organisms. Was ergot good in itself ? And should one speak of good ergot or a good ergot extract?
There was no doubt that some extracts of ergot were made in such a way that the quantity of one or other of these bases was greatly increased, owing to the putrefactive changes taking place in the process of manufacture of the extract. Therefore the question must remain unsettled until there was more information available, even more definite than that which Dr. Sharp had given, as to which one wanted-ergotoxine or one of the putrefaction bases. Dr. Sharp said that ergotoxine was useful by itself. He was glad to hear that, because some years ago he was rash enough to prophesy that ergotoxine should have therapeutic value from laboratory results. He had waited for some one to give clear clinical support to that prophecy. He was prepared to hear that p-hydroxyphenylethylamine had comparatively little effect on the uterus. Its effect varied considerably on the uteri of animals in the laboratory, in accordance with the functional condition of the uterus. On the cat's uterus, in the nonpregnant condition, relaxation was produced; but if the uterus was pregnant it contracted in response to the base. He had seen instances, late in pregnancy, when the reaction seemed reversed again. The third active principle Dr. Sharp had not had the opportunity of investigating by itself; but he would be glad to put Dr. Sharp in the way of doing so, because in iminazolethylamine one had a most powerful uterine stimulant. Its action on the uterine muscle was very intense. The liquid extract of ergot contained very little ergotoxine. The contrast between the prolonged action of the liquid extract and the more rapid and evanescent ection of ergotoxine, as described by Dr. Sharp, probably indicated the difference between the action of the base iminazolethylamine, which occurred in all liquid extracts, and that of ergotoxine. Another point alluded to was that ergot did not initiate pains or cause abortion. That agreed with his experience in the laboratory. There seemed to be very few drugs which would produce abortion. He had tried with the most powerful physiological uterine stimulants, as distinguished from generally 150 Sharp: Ergot: A Clinical Experimental Stutdy toxic ones, including suprerenal extracts and pituitary body, also with ergot in all its forms, yet he had not succeeded unless he gave sufficienf to cause poisoning in the parent and death of the fcetus. He had not produced the initiation of normal labour by a drug. With regard to hmoptysis, when clinical observers said that hawmoptysis could be stopped by ergot, and laboratory observers said heemoptysis would be aggravated by ergot, it was because laboratory observation was incomplete. Iminazolethylamine lowered the systemic blood-pressure by vaso-dilatation, and constricted the branches of the pulmonary arterv, and thus produced what ought to be ideal coniditions for checking hbamoptysis.
Dr. BEZLY THORNE said he was struck by Dr. Sharpss observations that liquid extract of ergot produced a contraction of the sphincter vagina in a certain number of cases. He would ask whether Dr. Sharp's observations led him to a conclusion as to what was the range of action of ergot on muscular tissue. If it did not act on the muscular tissues of arteries and blood-vessels generally in raising tone, and did act on the sphincter vaginae, had Dr. Sharp formed an opinion as to what was its range of action ?
The PRESIDENT (Professor A. R. Cushny) congratulated Dr. Sharl) on his observations, which were of the character the Section desired to encourage. *The clinical action of ergot was the sort of thing one would expect a practitioner to investigate, and the wonder was that more had not been done already. Dr. SHARP, in reply, said that one and half hours before delivery, when the woman had not been given anything, in an experiment lasting 27 miiinutes, the average rate of the pains was 2 6 minutes, and the average length 44 seconds. Next was an experiment lasting 30 minutes, with tyramine; the average time was 2 7 minutes while the pain lasted, on the average 41-, seconds. Ergot was given at 9.27, and at 9.30 she had a pain lasting 40 seconds. At 9.324 there was a pain lasting 50 seconds. At 9.35 the uterus was very much firmer. At 9.38 there was a pain lasting 125 seconds. The pains were increased in time and amplitude by the ergot. At 9.42 the pains were continuous until the head was sent down ten minutes later on to the perineum, and the child was born 33 minutes after the liquid extract was given. It was said that ergot did not act on the skeletal muscles; but, be tlhat as it may, ergot made the uterus extremely irritable; even a slight examination of the vagina would cause increased pains. Previously to Dr. Dale's work on the subject, it was thought that ergot contained two substances, one of which inhibited the uterus, and the other which contracted it; but now it was knoxx n that in small doses it would stimulate, and in large doses it would inhibit. The first action of poisons was to stimulate, and the later action was to kill. He had employed the fresh infusion in 10-dr. doses. The liquid extract he used had been found to keep twelve months.
